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Reconstruction of the weight-bearing areas of the plantar foot is
challenging with limited options. Here, we describe a medial-
plantar-artery perforator-based propeller ﬂap for the reconstruc-
tion of a distal plantar defect. Flap design and advantages of this
ﬂap are discussed.
Published by Elsevier Ltd on behalf of British Association of Plastic,
Reconstructive and Aesthetic Surgeons. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).Introduction
Distal plantar defects located in weight-bearing areas are difﬁcult to reconstruct. Options are
limited, subpar, and they usually do not allow a full functional recovery: reverse VeY medial-plantar-
artery advancement ﬂaps1 are unreliable; free ﬂaps are highly dependent upon super-microsurgical
techniques, are insensate, and they do not meet the “like-for-like” requirement of plantar foot skin.
Recently, propeller ﬂaps have been described and used for dorsal foot defects.2e4 Here, we describe aociate Professor of Plastic Surgery and Adjunct Associate Professor of Or-
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repair a defect on the distal weight-bearing area of the foot. This is the ﬁrst description of its kind.
Case report
An 85-year-old patient presented with a malignant melanoma located on the weight-bearing
plantar foot, overlying the metatarsophalangeal joints of the second and third toe. After excision,
the 3.8  4.5-cm defect exposed the fascia over the metatarsophalangeal joints, with an additional
11-cm extension onto the plantar second toe (Figure 1a). A single vertical perforator originating from
the medial plantar artery was identiﬁed 1.5 cm proximal to the defect using a handheld Doppler. A
propeller ﬂap was designed with a short blade and a long blade based upon three well-established
principles: Angiosome distribution of the medial plantar artery5; placement of the long blade on the
non-weight-bearing portion of the foot; and provision of sufﬁcient length to ensure full coverage of the
defect. Subfascial dissection was performed 360 around the perforator to skeletonize it completely. A
small segment of the perforator was freed up as it exited the fascia. In the authors view, this is a critical
step, and if not performed, the exit site from the fascia tethers the vessel, prevents a graceful rotation,
causes kinking, and results in vascular compromise. The ﬂap was rotated 180 to inset into the distal
extent of the defect. A split-thickness skin graft was placed over the long-blade donor site on the non-
weight-bearing area of the medial foot. An additional split-thickness skin graft was placed over a
remaining defect of the second toe. Postoperative recovery was uneventful. At 6-months follow-up, the
ﬂap and skin grafts have completely healed (Figure 2, postoperative 7 months), the patient is fully
ambulatory (supplementary video), wears regular walking shoes, and he/she has no open wounds.
Supplementary data related to this article can be found online at http://dx.doi.org/10.1016/j.jpra.
2015.01.001
Discussion
Our report here represents the ﬁrst description of a propeller ﬂap based upon the perforating
branches of the medial plantar artery. The perforator that was used is fairly consistent in most patients,
and it represents the angiosomic segment used for this ﬂap. The six angiosomes of the foot and ankle
originate from the three main arteries to the foot and ankle. The posterior tibial artery supplies the
medial ankle and the plantar foot, the anterior tibial artery supplies the dorsum of the foot, and the
peroneal artery supplies the anterolateral ankle and the lateral rear foot. The large angiosomes of theFigure 1. a. Defect of the plantar foot. b. Planned propeller ﬂap. Dot marks perforator found on handheld Doppler exam. c. Flap
elevated with intact perforator.
Figure 2. Seven and a half month follow up.
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branches of the posterior tibial artery each supply distinct portions of the plantar foot: the calcaneal
branch (heel), the medial plantar artery (instep), and the lateral plantar artery (lateral midfoot and
forefoot). The two branches of the peroneal artery supply the anterolateral portion of the ankle and
rear foot, the anterior perforating branch (lateral anterior upper ankle), and the calcaneal branch
(plantar heel). The anterior tibial artery supplies the anterior ankle, and then it becomes the dorsalis
pedis artery that supplies the dorsum of the foot. The medial plantar artery gives off two main
branches: The superﬁcial branch travels obliquely up to the navicularecuneiform joint, then along the
superior border of the cuneiform and the ﬁrst metatarsal bone before descending to the medial plantar
aspect of the distal metatarsal. The second major branch of the medial plantar artery, the deep branch,
travels deep and along themedial intramuscular septum between the abductor hallucis muscle and the
ﬂexor digitorum brevis. Perforating branches supply the medial sole of the foot. At the neck of the ﬁrst
M. Coriddi et al. / JPRAS Open 4 (2015) 12e15 15metatarsal, it passes underneath the ﬂexor tendons and anastomoses with the ﬁrst plantar metatarsal
artery.
The perforator-based propeller ﬂap described is ideal for the reconstruction of defects in the plantar,
weight-bearing areas of the foot. Speciﬁc advantages include.
Like for Like: Durable glabrous tissue is used for restoring the missing tissue on the weight-bearing
portion of the foot.3
Donor-site selection: The long blade in our ﬂap is situated on the non-weight-bearing portion of the
medial arch of the foot. This area is included within the angiosomic zone of the perforator ensuring its
viability. Further, a split-thickness skin graft is a sufﬁcient cover for this area as it is non-weight-
bearing.
Lastly, as this is a pedicled ﬂap, it may be used in patients who are not free-ﬂap candidates and as an
alternative to amputation.
We believe that the medial-plantar-artery perforator propeller ﬂap should be included as a viable
reconstructive option for patients with defects of the weight-bearing portion of the distal foot.
We have no conﬂicts of interest or funding for this manuscript.
Ethical approval not required.
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